Differing effects of airway obstruction on physical work capacity and ventilation in men and women with COPD.
Although the natural history of COPD is thought to be well known, studies assessing differences in the onset and course of the disease by gender are surprisingly lacking. This study is a cross-sectional analysis using progressive cycle ergometry exercise testing to assess male and female patients at specific levels of airway obstruction to see if they differ in their exercise capacity and decline in functional capacity. The study group included 417 patients with COPD, 55 to 85 years of age, who were compared with 29 controls of similar age; all patients had COPD (FEV1/FVC < 75% predicted) without restrictive disease. Exercise testing in groups based on the level of pulmonary dysfunction defined by FEV1/FVC ratios (mild, 60.5 to 69.5%; moderate, 50.5 to 60.5%; severe < 50.5%) was analyzed. Data were evaluated using the Statistical Analysis System, analyzing gender and degree of airway obstruction and adjusting for any difference in age and peak exercise heart rate (covariate analysis of variance). Men demonstrated progressive reductions of body weight, exercise ability (assessed by the VO2), oxygen pulse (O2P, an indicator of stroke volume), and maximum exercise ventilation (VEmax) even with mild pulmonary dysfunction. Women did not lose weight, and maintained usual exercise ability (VO2, VEmax) and O2P until moderate or severe disease was present. Additional confirmation of a decrease in cardiac function for men with mild airway obstruction (p < 0.0001, controls), but not for women with mild airway disease, was obtained by estimation of cardiac output. Further, women presented with COPD at lower levels of tobacco smoke exposure than men for the entire group (43.8 vs 63.0 pack-years, p < 0.0001) and for each subgroup of disease severity. There were proportionally more life-time female nonsmokers than male nonsmokers with COPD (16 vs 5, p < 0.001). Male and female patients with COPD differed in their decline of functional aerobic capacity even at equivalent levels of pulmonary dysfunction. One reason for this appeared to be a decrease in the O2P occurring early in the natural history of the disease in the men and not in the women. Although general body de-conditioning may be the cause, heart disease may also be a contributing aspect. The relative delay in the loss of exercise capacity and body mass by the women may relate to predisease differences in physical activity. Women manifested significant lung disease with less cigarette smoking than men. This may be attributable to a different susceptibility to cigarette smoke between the sexes. These results suggest that there appear to be differences in the natural history of COPD in men and women.